
1BUREAU~O"
AWAY from the dirt and noise of the city, on the

top of one of Washington'* high .pot., is a

group of building, that house the laboratories
and office, of the National Bureau of Standard*, a part
of the Department of Commerce There a itaff of nearly
loo phyaieists, chemi.u, engineer, and other necessary
personnel not only e.tabliah the sisiyiards of quality,
performance and practice, and determine the phy.ical
and chemical con.tanti that are uaed in scientific and
evecyday life, but arrive at the technical solution of
practical problems of the steel, cement, ceramic, paper,
rubber and textile, and other industries, and work out
the fundamental problems of pure science for the commercialuse. of the future. Nearly aa many phases or
lines of work are being conducted there as there are

f employes.
Since March 3, tgoi, when the bureau was created

by Congres., it has been steadily growing. Dr. S. W.
Stratton has been its director from the very beginning,

* and he has planned its evolution into an immense re
search plant, so large that the brick, ivy-covered building,first of the bureau's group, but now used as a

low temperature laboratory, would be swallowed up in
one wing of the new industrial laboratory building.
During the war nearly half of the preset^ number
f building, were erected and in 1918 the personnel peak

of r.aoo j-mploye. was reached.
The bureau's work of development, construction,

cu.tody and maintenance of reference and working
standards and their intercomparison, improvement and
application in science, engineering, industry and commerce,fall, into several classes. The official stand-,
ard-t of mass, length and volume rest in the bureau's
vault., and regnlate all the weights and yardsticks of
the country. This is accomplished by calibrating the
reference standards of States, cities and manufacturers
that in turn duplicate them for the ultimate consumer.
All sorts of commercial products and apparatus are

tested, largely at the request of the various governmentdepartments, which wish to be guided in their
purchasing by tests. This not only safeguards the
people's money, but keeps the bureau in touch with
the needs of the industries, allows it to develop impfovedmethods, apparatus and materials and provides
information to be used in writing specifications for
materials and apparatus. Specifications or standard
practice, soch as safety codes, that cover construction,installations and operation in factories and elsewherearc also formulated or revised as a result of
studies made at the bureau.

The bureau has kept pace with electrical developmentsduring the past two decades. Now its electrical
work covers nearly every field. Its electrical investigationsrange from tests pf big gun pressures for the
navy to the determination of the resistance of the
human body. During the last fiscal yeas' the governmentbought 1,500,000 incandescent lamps and samples
from these were tested there. A radio direction finder
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and a radio fog (ignalling system are important contributionsmade by the bureau to wireless advancement.
Electrolysis caused by stray electric currents has been
studied in an effort to prevent its great economic losses
and dangers. Various systems of automatic telephony
are being studied and tested. Dry cells and storage
batteries are analyzed and their applications worked
out. About $2,500,000 worth of radium, or 35. grams,
were tested and certified by the bureau last year,
and certifications for radium that was shipped to
about twenty countries were made. The electrical division
has also conducted public utility investigations,.formulated
standards for electric service, street-lighting service, heatingservice, and aided in the preparation of the national
electrical safety code, various industral safety standards,
and the national gas safet^code.

All matters pertaining to standards of length, mass or

weight-** it is commonly termed, time, density and similar
questions are handled by the division of weights and measures.Yardsticks and meter bars, steel and cloth tapes,
sieves, level rods and polariscope tabes, as well as many
thousand weights are tested. All sorts of timepieces from
chronometers to stop watches are rated. Burettes, pipettet
and flasks used in chemical and medical work are tested
for capacity. The thermal expansions of steel, celluloid,
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brasses, molybdenum, glass and even the alloys used in
tooth-filling are measured. The bureau tests master scale*
in railroad centers and checks mine and grain scales by
using special scale-testing automobiles.. Gauges used to controlthe manufacture of interchangeable machine parts on a

large scale in the industries, are calibrated.
Heat standards and heat constants are determined by

the division of heat and thermometry, which also tests heat
measuring apparatus. Clinical thermometers, thermocouples,pyrometers, and other temperature measuring devices
from the coldest potsible temperature to the highest obtainabletemperatures are calibrated. Fundamental physical constantsof materials used in refrigeration have been determinedand the low-temperature laboratory has made and
studied properties of liquid air, carbon dioxide, acetylene,
hydrogen and oxygen. Building columns have been firetestedat high temperatures. To find out how an airplane
engine behaves at liigh altitudes a laboratory in which all
the conditions of upper air flying can be duplicated has
been built. Fundamental problems of design and operation
of internal-combustion engines and accessories, such a]

lubrication of engines, cooling, carburetion, ignition and the
phenomena of combustion, are being studied. Data on

fuels are being compiled.
Light and optical problems are handled by a special division.A method of photographing through haze by means

of red light was developed ,by the spectroscopy section,
which is also working on photosensitizing dyes, photographicemulsions, and other special investigations. Polarizedlight and its properties have been investigated and
by means of it sugar and oils are tested. The colorimetry
work deals with the light frequencies or wave-lengths and
their intensities that produce the sensation of color. Tests
of optical instruments are made. Glasses that protect the

eyes from injurious radiations are studied. Searchlights
were tested during the war.

In the chemistry division many tests of materials
for composition and purity in connection with researchesupon methods of analysis, specifications for
technical materials, and preparation of pure material*
for standardization work are made. Investigations of
electroplating have been made and methods of analyzingfuel and illuminating gases have been developed.
Chemical reagents, platinum, lubricating oils, rubber,
paper,, textiles, ink, glue, airplane dopes are tested
and other sections analyze iron, steel, nonferrous metals,
alloys, lime, plaster, cement, bituminous materials,
paint, varnish and soap.

Investigations relating to mechanics and sound, the

testing and development of engineering instruments,
experimental development of aircraft instruments, and
the analysis and correction of accoustical defects of
assembly rooms are undertaken by the division of engineeringphysics. In a long tank of still water, water

'current meters are rated. Various aeronautic instrumentshave been developed. The resistance of projectilesat high air speeds and the aerodynamical characteristicsof tiny airplane models are testtd in tunnels
with air speeds up to 350 feet a second.

Nearly all the materials ordinarily used i* industrialwork are investigated and tested by the division of
structural, engineering and miscellaneous material*.
Among the tests that have been made are straingaugemeasurements, of a 3$o-ton crane, efficiency test*
of oxyacetylene torches for welding and Cutting, fireproofqualities of airplane wings, effect of acid on rop*
strength of metal fenceposts and physical propertie*
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